The rapid changes in information technology in recent years have rendered current high school curricula unable to cope with student needs. In consequence, students do not possess the proper skills required in today's information era. Specifically, many students lack the skills to search efficiently for information. Moreover, even when abundant information is available to them, students are unable to critically read, analyze, and evaluate it.
The rapid changes in information technology in recent years have rendered current high school curricula unable to cope with student needs. In consequence, students do not possess the proper skills required in today's information era. Specifically, many students lack the skills to search efficiently for information. Moreover, even when abundant information is available to them, students are unable to critically read, analyze, and evaluate it.
To address these problems we developed a high school course designed to provide students with applied logical tools. The course was developed for two different student groups: social sciencesoriented students and exact sciences-oriented students. It is composed of several parts whose contents depend on the students' orientation. This course is part of a broader program whose purpose is a comprehensive study and understanding of logical and concept-based systems.
The course was taught to three high school student groups with different academic orientation and age. Two of the groups majored in social sciences and the third group majored in exact sciences. Of the two social sciences groups, one was composed of senior students and the second of junior students. To assess the effectiveness of the course, we gave each group an exam testing their critical reasoning skills. This exam was administered in the first week of the course. The groups were given a similar exam at the end of the course. In addition, after the completion of the course the students were asked to fill in a questionnaire about the course and its effect on them.
The purpose of the pre-course and post-course exams was to examine the objective change in the assessment of students' skills. The purpose of the questionnaire was to test overall satisfaction and the students' subjective assessment of the change in their skill. The results of this initial examination were very encouraging. We found a significant improvement in the students' critical reading skills. In addition, students felt they had better analytical and critical skills. They reported a change in their reading behavior with most students reporting a more critical and logical approach and a better ability to understand underlying assumptions and separate opinion from fact.
We believe this paper makes three important contributions. First, the course we describe is novel in adapting university level courses in applied logic for high school students. Secondly, it is modular enough to allow exact sciences-oriented students to combine critical reading with computer and mathematical topics. Thirdly, we report our experience of teaching this course in the high school level and find that this course improved skills essential to the students and that students responded positively to it.
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Introduction
In order to cope with today's multiplicity of information sources and promote development of learned and informed students, instruction in critical reading and logical reasoning is of paramount importance (Fitzgerald, 2005) .
In the present work we describe a high school course designed to provide students with applied logical tools. Currently, high school students are not typically offered instruction in logical reasoning, and must instead wait to gain these tools in college. (In this paper we use the term 'college' as it is used in the USA, namely, to describe tertiary education). In our opinion, high school constitutes an appropriate age-range and educational context in which to teach logical skills; delaying such instruction until college simply prolongs -if not perpetuates -the aforementioned problems. The content of the course in question takes into account student age and, accordingly, should place strong emphasis on practice and application alongside theory. In addition, we take into account two primary academic orientations, differentiating between social sciences and exact sciences. In light of this distinction, the course was designed to include several chapters whose contents depend on academic orientation.
More broadly, this course was part of a two-year program of a comprehensive study and understanding of logical and concept based systems. The logic program covered different topics in modern logic and its application. These topics were divided into the following modules: logical reasoning and deductions, Boolean algebra and digital systems, inductions, paradoxes, and computation. The course that we describe in this paper was the first year course of the program. It fully covered the first module (logical reasoning and deductions) and most of the second module (Boolean algebra). In addition, it served as an introduction to the other modules of the program. Throughout the course we focused on motivating the students to understand the importance of acquiring applied logical skills.
Literature Review
This paper is directly related to two fields of research: education of applied logic and information technology.
Modern logic has emerged in the twentieth century (see Gabbay & Woods, 2004 , for a historical review). It was the theoretical force that drove Turing's (1936) seminal work that laid the foundation for computing science. Our course includes theoretical computing issues such as the Theorem of Incompleteness, The Halting Problem, and NP Problems (Boolos & Jeffrey, 1974; Lewis & Papadimitriou, 1981) .
Modern logic is also applied in the field of critical thinking, and its importance is manifested in the existence of numerous critical reading textbooks and other printed sources (e.g. Brookfield, 1987; Browne, 2001; Browne & Keeley, 2006; Kahane & Cavender, 2006; Paul, 1990; Ruggiero, 1991) . Kahane (1980) claims that cogent reasoning must meet three criteria: believable premises, the search and inclusion of all relevant information, and valid arguments. Kahane (1989) claims that many critical thinking courses overemphasize the third criterion, and as a result, students do not study critical reasoning, but instead simply receive formal logic training. Paul (1982) argues that when teachers emphasize the third criterion over the first two criteria, students lack important critical reasoning skills such as refraining from prejudice. Consequently, students do not improve their ability to deal effectively with life's everyday problems. Kahane (1989) therefore argues that engaging students with real-life problems is an effective vehicle to shift back the emphasis of critical thinking courses to all three criteria.
Kahane's arguments are even more significant when teaching high school students (rather than college students) who are still learning how to confront real-life problems. While Kahane views critical thinking as its own topic of study, other researchers emphasize the need to infuse critical thinking into every aspect of students' learning. Swartz, Fischer, and Parks (1998) , for example, claim that infusing critical and creative thinking into the high-school classroom improves student learning by eliminating hastiness, narrow-mindedness, obscurity, and lack of focus. Pascarella and Terenzini (1991) provide another argument for teaching students critical thinking before they go to college. They report that while the effects of learning critical thinking on college freshmen are profound, such effects quickly depreciate over time. Studying critical thinking in high school allows students to incorporate these skills into their learning process at an earlier age, thereby providing continuity and a strong foundation from which to expand during college level instruction, ultimately resulting in greater skill retention. This approach can be coupled with the scaffolding approach of Thomas, Davis, and Kazlauskas (2007) , which is implemented in a variety of college courses.
Our course is also closely related to the field of the education of information technology. The American Library Association (1998) states, "To be information literate, a person must be able to recognize when information is needed and have the ability to locate, evaluate, and use effectively the needed information." Shapiro & Hughes (1996) find that computer literacy is the central skill for improving information literacy. In spite of the growing importance of computer literacy, it is not so obvious that students are sufficiently computer literate. In a recent article, Andriole (2006) describes how educators respond to the recent, dramatic changes in the field of information technology with a new computer science curriculum. Andriole claims that the new curriculum does not improve student ability to adapt to the new business environment and, therefore, suggests a curriculum that emphasizes practice over theory. A similar problem is described by Johnson, Bartholomew and Miller (2006) and Bartholomew (2003) who describe how college students' computer literacy is decreasing over time. They, too, find that MBA students' computer literacy does not meet prospective employers' expectations and needs. The term computer literacy is frequently interchanged with the term digital literacy. A recent attempt to define digital literacy broadly is made by Eshet-Alkalai (2004) who views information literacy as a component of digital literacy. Whether one takes the Shapiro & Hughes (1996) approach or the Eshet-Alkalai (2004) approach to the relationship between information literacy, computer literacy, and digital literacy, it is clear
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IIP -4 that they are highly connected and progress in either literacy inevitably leads to progress in the other forms of literacy. Eshet-Alkalai and Geri (2007) find that students, particularly of a younger age, have insufficient critical thinking and propose to infuse student classes with digital literacy skills. Digital literacy is required from students as a direct result of the digital environment in which they are growing (see Eshet, 2002) . Critical thinking allows students to assess information by sorting out subjective, biased, or even false information and has become a key factor in transforming students into efficient information consumers (Kerka, 1999; Salomon, 2000) . Resnick (2002) explains that this digital literacy era must be navigated cautiously because teachers tend to focus on digital tools, such as computers, only as sources of knowledge. Instead, Resnick claims, teachers should instruct students how to use these tools for the creation and expansion of students' ability to acquire knowledge. We, therefore, designed the curriculum of our program to achieve this goal by creating a strong theoretical foundation that is reinforced with practical tools. These tools follow Andriole's (2006) and Kahane's (1989) call for stressing application to ensure that students' learning is relevant in the ever-changing digital environment.
The critical thinking elements of our course are similar to the high school course reported by Eshet-Alkalai and Geri (2007) . Other examples of such courses can be found in various physical and virtual locations, notably The Center for Critical Thinking located in Sonoma State University (Rohnert Park, California) and the Critical Thinking Community website. The main difference between our course and these courses is that we provide a broader skill set of applied and theoretical logical tools. We believe, as in Eshet-Alkalai (2004) , that critical thinking is but one, albeit important, facet of digital literacy.
Course Curriculum and Goals
The central goal of the course describe herein was to improve student knowledge of different applied logic fields. This goal may be divided into the following sub-goals: a) Improve critical reasoning skills.
b) Improve ability to apply logical reasoning in speech and writing. c) Improve ability to search, retrieve, analyze, and evaluate information.
d) Improve ability in other applied logic fields, such as computation and digital systems.
The course is the first year course of a two-year program of modern theoretical and applied logic studies. This program is divided into six modules.
1. Reasoning and logical deductions: Classifying, interpreting, and assessing arguments, rhetorical arguments, and fallacies (Copi, 1979; Copi & Cohen, 2004 and Epstein, 2001a .
2. Boolean algebra: Covering topics from basic logical operations through the construction of logical electronic units (Katz & Borriello, 2004; Markovitz, 2005; Roth, 2004) .
3. Inductions: Probability theory, making the distinction between inductions and deductions (Copi & Cohen, 2004; Hacking, 2001 ).
4. Paradoxes: Fallacious paradoxes, set-theoretical paradoxes (Russel's Paradox) (Rescher, 2001; Sainsbury, 1995) .
Computation:
Godel's theorem (Godel, 1962) , Turing machine, the Halting problem, and reductions (Boolos & Jeffrey, 1974; Lewis & Papadimitriou, 1981) .
Special topics:
The topics chosen for this part of the program expand the students' knowledge of the other parts of the program. These topics include: Synchronous and asynchronous digital design (Mano, 2001; Wakerly, 2005) and axiom systems for natural deductions.
The course fully covered the Reasoning and logical deductions module and most of the Boolean algebra module. In addition, it served as an introduction to the other modules of the program. These modules are taught in the second year of this program. It was taught throughout a full school year, 3 hours weekly (approximately 90 class hours).
The content of the course is divided into the following chapters:
1. Principals of reasoning (30 hours): Reasoning was at the core of the course and was allotted a considerable portion of the course's duration. This chapter introduced the students to the concepts and terms of logical reasoning. The students learned about statements, arguments, conclusions, interpretation, and distinguishing between fact and interpretation. The students learned how to present arguments via propositional calculus.
Logical-algebraic tools (20 hours):
Students were introduced to logical variables; operators, and functions. They learned table representation and minimization of logical functions and how to employ algebraic tools such as Karnaugh Maps and the QuineMccluskey Method. When teaching this chapter to the exact sciences-oriented students we emphasized the logical algebraic tools and their application in computer science and digital systems. When teaching the social sciences-oriented students this course, we focused on the application of these algebraic tools in data mining, internet searches, high level coding, and database querying.
Assessments, deductions and inductions (20 hours):
The issues covered in this chapter included the ability to assess the validity of an argument; positive and negative deductions; rules of inference, and inductive arguments. The emphasis in the chapter for the exact sciences-oriented students was on probability theory involving inductive arguments, and for the social sciences-oriented students was on the validity of logical deductions (Copi, 1979 and Copi & Cohen, 2004 ).
Special topics (10 hours):
The topics covered in this chapter were diverse and intended to introduce the students to deeper issues in the study of logic and the rest of the logic program. The exact sciences-oriented students were taught completeness of logical systems. The social sciences students were introduced to paradoxes. Both groups were introduced to predicate symbols (Epstein, 2001b) .
Debates (10 hours):
This chapter was interwoven with other chapters of the course. In the early stages of the course the debates were directed by the teachers, and the reasoning tools learnt in the first chapter were stressed. In later stages of the course, the students practiced mini-debates and analyzed their peers' debates and arguments. In addition, students wrote papers about different topics where they applied the theory learnt throughout the course. The course's final requirement was an essay or a debate testing the students' skills in applying the theory.
The chapters of the course may be taught in different levels of depth, depending on the audience.
The course bibliography includes: Berg, 1998; Copi, 1979; Copi and Cohen, 2004; Epstein, 2001a Epstein, , 2001b Epstein, , and 2002 Rescher, 2001; Sainsbury, 1995; Kahane & Cavender, 2006; Browne & Keeley, 2006; Lewis & Papadimitriou, 1981 and Boolos & Jeffrey, 1974 .
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Research Questions
We examined whether the course we designed achieved its first sub-goal. We focused on this subgoal because we considered it to be the most important sub-goal of the course. Our research is driven by two central questions:
1. What is the course's objective assessment of improvement (OAI) in student skills? This question investigates whether an objective examiner will find that the students' skills, as specified in the course's goals, have improved.
2. What is the course's subjective assessment of improvement (SAI) in student skills? We examined whether the students felt that their skills have improved. In addition, we examined whether students felt this course is important and whether they applied skills acquired during the course.
In addition to these questions, we examined a third question, secondary to the first two:
3. What are the differences, if any, between the social and exact sciences groups? We stressed inductive arguments (probability) and digital systems to the exact sciences students whereas we emphasized deductive arguments, information technology, and evaluation to social science students. We investigated whether the two emphases resulted in different effects on objective and subjective assessments of improvement in students' critical reasoning skills.
Eshet-Alkalai and Geri (2007) claim that students' critical thinking skills increase with age. Accordingly, we hypothesized that the younger students will have lower skills prior to the course and will therefore benefit from the course more than the older groups. Formally:
H1: Younger students will have lower critical thinking skills prior to the course than older students.
H2: Younger students will have a higher OAI than older students.
Since the course stresses application over theory and reinforces the theoretical material with students' day to day life experiences we hypothesized that the SAI will be correlated with the OAI. Thus:
H3: Younger students will have a higher SAI than older students.
H4: There will be a positive relationship between the subjective and objective assessments of improvement.
Finally, we tested whether academic orientation affected the OAI and SAI:
H5: Academic orientation will affect the OAI.
H6: Academic orientation will affect the SAI.
Methodology

Participants
We taught this course to three student groups, which we labeled G-12S, G-12E, and G-11S. Groups G-12S and G-12E were twelfth-grade students. Group G-12S comprised 26 students who majored in social sciences, and G-12E comprised twenty-one students who majored in exact sciences. Group G-11S comprised twenty-eight eleventh-grade students who majored in social sciences. A summary of the characteristics of these groups is presented in Table 1 . The school is a private Jewish high school (grades 9-12, ages 15-18) located in a major city in central Israel. This school is representative of other high schools in Israel, as private high schools are publicly funded and must meet, by law, the same core learning requirements as public high schools. The learning fields in this school are similar to other high schools in Israel and all students must take the national matriculation exams in Math; Hebrew; English, and various social sciences subjects. In addition, as with any high school in Israel, the students must take at least one advanced class in Exact Sciences (such as Physics; Chemistry, and Computer Sciences) or Social Sciences (such as History, Geography, and Communications). This school may be also representative for high schools in different countries as many subjects that are learnt in this school are also learnt in many high schools throughout the world. Since the course was part of a two-year program, only group G-11S, which was in the eleventhgrade, was scheduled to take the rest of the program in the following year (their twelfth-grade year). We decided that this course should be taken regardless of whether one takes the rest of the applied logic program or not. Accordingly, we decided that groups G-12E and G-12S, who were in their last school year, should nevertheless be given this course. Groups G-12E and G-12S allowed us to compare social sciences students and exact sciences students and to further adapt the curriculum to these distinct groups in future years. We examined whether the first sub-goal was achieved, namely, whether the students have improved their critical reasoning skills. As the critical reasoning component of the course syllabus is almost identical for the social and exact sciences students, we claim that any differences that we may find should be attributed to the two student populations -social and exact science students -and not to the different course emphases.
Instruments
To answer the first research question, the students were administered an exam at the outset of the course that tested simple critical reasoning skills. A similar exam was given to the students towards the end of the course. Each exam comprised fifteen questions grouped into three sets of five questions each. Each question began with a sentence or a short paragraph. In the first group of questions the students were required to identify the premises and the conclusions in the paragraph and how they relate to each other (i.e. which premises lead to which conclusions). The next group of questions required students to identify correct and erroneous logical deductions. The final group of questions required the students to identify hidden premises. The questions were edited quotes from contemporary news; political statements; judiciary rulings, or day-to-day life situations. In the Appendix we have provided an example question for each group. Students were given 60 minutes to complete the exam.
In addition to these pre-course and post-course exams the students were assessed during the course through a number of methods, including written and oral exams, papers, and debates. However, for the purpose of examining the OAI in students' skills we used only the pre-course and the post-course exams.
The SAI focused only on the improvement in critical thinking skills. During the course and following the course we engaged students in many discussions about their attitudes towards the course and its effect on their critical reading. To examine the SAI quantitatively, we asked the Teaching High School Students Applied Logical Reasoning IIP -8 students to fill out an anonymous questionnaire one week after the course was completed and before receiving their final grade. The questionnaire was administered to the students by their home-room teachers and was manually completed by the students. The home-room teachers handed us the questionnaires results in Excel format. The questionnaire consisted of three questions measuring how the students subjectively assess the course's effect. The first two questions measure the SAI and the third questions measures the importance of the course as viewed by the students.
Q1: Improvement:
To what extent did the course improve your critical reasoning?
QIncreased Usage:
To what extent do you employ the techniques studied in this course in your daily life more than you have before taking the course?
3. Q3. Importance: Do you believe this course is important?
The students were asked to answer each question with a number between zero and four with a low value indicating "no change / low" and a high value indicating "significant change / high".
In addition to these three questions, we examined the differences, if any, between the social sciences group and the exact sciences groups.
Limitations
This course was developed by us and therefore one possible bias is our hope for its success. To mitigate this bias we had separate roles in this course. The course was taught by the first author whereas the second author administered the pre-course and post-course exams as well as the questionnaire.
Another possible bias is the fact that the pre-course exam and the post-course exam were similar exams, which inevitably leads to a positive OAI.
The SAI may be biased due to students' fear of reprisal or the students' desire to please their teachers. To mitigate this bias the questionnaire was anonymous and was given to the students only when they knew that the course's final grade was already determined. Moreover, the questionnaire was completed by the students before they received their final grade so that their grade would not influence their response. In addition, the students feel comfortable with questionnaires as they provide anonymous feedback twice a year on each class they take. Another limitation is that the questionnaire measuring the SAI comprised of only three questions following school policy on the matter. This policy was set in agreement with students to ensure their full participation in these feedback questionnaires. To mitigate this limitation we complemented our measurement of the SAI with informal interviews and discussions.
Results
OAI
The results suggest that the students significantly improved their critical reasoning. Table 2 summarizes the OAI in the students' basic critical reasoning skills. The Pre-course Grade and the Post-Course Grade columns describe the average (M) and standard deviation (SD) of the precourse exam and post-course exam grades, respectively. The OAI is the difference between the post-course exam grade and the pre-course exam grade. The improvement rate is the percent of students that have improved their score from the pre-course exam to the post-course exam. An independent samples heteroscedastic t test was performed comparing the mean pre-course grades and OAI of the eleventh grade students (G-11S) and the twelfth-grade students (the combined group of G-12S and G-12E). The mean pre-course exam of the younger group was significantly lower than the older group (t(27)=2.65, p<0.02), supporting the hypothesis H1. The mean OAI of G-11S was found significantly lower than the twelfth-grade students (t(27) = 2.34, p<0.05), supporting the hypothesis H2.
An independent samples heteroscedastic t test comparing the mean OAI of the exact sciences group (G-12E) and the social sciences students (the combined group of G-12S and G-11S) did not support the hypothesis H5.
SAI and the Course's Importance
The students reacted very positively to the course. Our impression from the course is that they were very engaged with the material throughout the course and invested a considerable amount of time preparing their debates and papers. Anecdotal evidence gathered from other teachers indicated that students' enthusiasm was felt in other courses they took, such as history, religion, and computer sciences. To measure quantitatively the students' subjective assessment of the course's effect, we asked them to complete a questionnaire. The students' answers to the questionnaire and the SAI are displayed in Table 3 . The SAI is the average score of the scores for the first two questions (the improvement and the increased usage questions). All student groups found this course important. In addition, students generally reported a high SAI. We found that the younger students (G-11S) had a higher mean SAI than G-12S but lower than G-12E. Thus, the hypothesis H3 was not supported. An independent samples heteroscedastic t test comparing the mean SAI of the exact sciences group (G-12E) and the social sciences stuTeaching High School Students Applied Logical Reasoning IIP -10 dents (the combined group of G-12S and G-11S) revealed that the exact sciences students were significantly higher (t(20) = 3.43, p<0.005), in support of the hypothesis H6.
A Pearson correlation addressed the relationship between the OAI and SAI for each group and the entire sample. Results are reported in Table 4 . All groups had a weak positive relationship between the subjective and objective assessments of improvement scores. Specifically, for the entire sample this relationship was significant and thus the hypothesis H4 was supported.
Discussion
Our course was given to three groups totaling 75 students in one school during the same year. Due to the small sample size and the small number of groups we must approach the results of this research with the appropriate caution.
The research objective was to examine whether the course had affected the objective and subjective assessment of the students' critical thinking. We found that this course has improved both assessments. We found that the younger group scored lower in the pre-course exam and had a higher OAI than the older groups. The prior difference may be explained by differences in intellectual maturity between age levels. Nevertheless, despite differences in pre-course test scores, the younger group's final scores were comparable to the older groups. It is important to note, however, that the age differences between the groups are relatively small (only one year on average). We were unable to demonstrate that academic orientation affected the OAI. The students reported high SAI, with the exact sciences students reporting the highest assessment of improvement. A possible explanation of why the exact sciences students reported a higher SAI is that our applied logical reasoning course was related to other courses that this group was taking (such as digital systems and computation). Therefore, they may have found this course supplementing their understanding of other material as well as the subject matter of our course. In contrast, the social sciences students felt this course was academically "isolated" and did not fully appreciate the contribution of the course to their critical thinking. Indeed, students' anecdotal comments supported such an explanation. All student groups considered the course as important with nonsignificant changes between the groups. The correlation between the subjective and objective assessments of improvement was positive but not very high (see Table 4 ). This indicated that students are only somewhat accurate in assessing their own improvement.
Anecdotal discussions with the exact sciences students suggested that they felt more strongly than the social studies students about the different applications of the course, especially the Boolean algebra theory and the digital systems design. The social science students, on the other hand, reported to us that they use these tools to critique and evaluate information and to search for information on the internet more efficiently. While these students felt that the course considerably in-creased their skills, they believe that they possessed those skills even before taking the course and therefore their reported SAI is not as high as their counterparts in exact sciences.
The course that we developed addresses the issues raised by researchers with respect to critical thinking. In particular we followed Kahane's (1980) guidelines and designed the course to provide students with applicable tools for critical reasoning. Every theoretical topic is demonstrated with practical real-life examples and students are required to demonstrate their ability to apply the material in debates, essays, speeches, and the evaluation of internet resources (see, for example, Fitzgerald, 2005) . Our application of Kahane's guidelines was expanded to the additional topics that our course covers. Accordingly, when teaching logical variables and functions we demonstrated to the students how formal logic is applied to electronic digital-logical systems. Other applications that were demonstrated to the students include logical tools in internet searches and computing problems. These applications followed Swartz et al. (1998) , as a variety of secondaryschool science topics are infused with critical and creative thinking.
The OAI (Table 2 ) emphasizes the a-priori deficiencies in students' reasoning skills (recall reports by Rothenberg, 1997 and Lighthall & Haycock, 1997) . It also stresses the need for reasoning to be taught, as much improvement can be gained by such instruction (Fitzgerald, 2005) . This result supports Eshet-Alkalai and Geri's (2007) finding that children lack digital literacy skills.
To counter this deficiency, the students were given many assignments in which they had to analyze newspaper articles, political statements, judiciary rulings, and day-to-day life situations. As the emphasis was on application, the students had to describe how their decision-making was based on their critical analysis.
The various components of the course all contributed to the students improving their information literacy. Shapiro and Hughes (1996) claim that computer literacy is the central skill required for information literacy is ever true. Boolean algebra allowed the students to construct filtered information searches. Their critical reasoning skills enabled them to analyze and evaluate information and to determine whether it is relevant for decision-making.
Our second finding relates to the high SAI reported by the students (Table 3) . We believe that we were successful in achieving this coupled improvement due to our adherence to Kahane's recommendation regarding applicability and relevance. The students found the material relevant and therefore they responded to it positively, thereby further enhancing their prospects for OAI. Since we applied infusion techniques described by Swartz et al. (1998) , students profited in other aspects of life, too. This conclusion is supported by the students' report that they apply their newly gained logic tools in other topics of study. Thus, the positive effects of this course may address a variety of issues raised in recent years by researchers such as Andriole (2006), Johnson, Bartholomew and Miller (2006) and Bartholomew (2003) .
As with Pascarella and Terenzini's (1991) findings, we are not so naïve as to believe that a single course is enough to make a persistent change in the students' overall critical thinking. However, our results indicate that there is abundant potential for improvement in students' thinking skills. Thus, we believe that this course should be an introductory course and that training in thinking skills must be provided throughout the entire student curriculum in a similar manner to the recent suggestions made by Thomas et al. (2007) .
Generalizability
There are a number of issues to consider before generalizing these results to other schools and frameworks. First, this course was given to three small groups of students and the results may have been affected by cultural aspects of the population, such as attitudes towards education and political awareness. Second, the research limitations in the research methodology must be also considered when generalizing the results, specifically, the similar structure of the pre-course and 
Conclusion
This paper describes a course designed to improve students' applied logic ability, creative thinking, and critical reasoning and reports how students responded to the course and how this response is assessed both objectively and subjectively. This paper makes several contributions to the fields of education of information technology, applied logic, and critical thinking. First, we described a novel approach to the teaching of critical reasoning. Instead of delaying instruction of critical reasoning to the college years, our course allowed students to acquire those skills at the high school level. We adapted the college level course to a high school level by emphasizing practice over theory, emphasizing applications, providing numerous real-life examples, and by encouraging the students to introduce their experiences into the learning process. This encouragement of student involvement is related to the second contribution of this paper. To motivate the students to be actively engaged with the course material we designed the course so that the subject content is closely related to their academic orientation. We found that this makes the course more effective and interesting to the students. Thirdly, this paper reports our experience teaching this course to three groups with two different academic orientations and two age groups.
The results of our experience were that the assessment of students' critical reasoning skills improved both objectively and subjectively. We found that the age affects the OAI with younger students experiencing the higher improvement, whereas academic orientation affects the SAI with the exact sciences students reporting the higher improvement. Despite the limited generalizability of our results, we believe that the ability of our students to improve their critical thinking stresses the need for students in general to acquire critical reasoning skills at the high school level.
In our opinion, this research is an important step in the long path of preparing our students to the rapid changes of the information and digital revolution. We plan to further develop the course curriculum and the second part of the applied logic program in future years. As we gain experience from one year to the next we hope to provide students with better logical reasoning skills, improving their preparation for college and post-college years.
